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Question 1 /9 marks/ 


Which of the following statements are correct in parts (i) and (ii) below? 


(i) Let P(A|B) and P(B|A) be the conditional probabilities of the events A, B 
and P(A), P(B) the probabilities of A and B respectively. 


(a) P(A|B) = ee if P(B) £0. 

PLATTE) > : 
(b) peasy P(A) if A and B are independent. 
(c) rane = P(B) if A and B are independent. 


(ii) Suppose f is continuous on (0, 1] and f > —1. 


(a) f has a primitive on (0, 1]. 
(b) If it exists, the definite integral i. f(x)dx equals the area bounded by 


the graph and the x-axis, between x = 0 and x = 1. 


(c) If it exists, the definite integral Nie f(x)dx is greater than or equal to 
—l. 


(iii) Suppose the function u(t) expresses velocity as a function of time (measured 
in seconds). What formula gives the average velocity between t = 20 sec and 
t = 30 sec? 


(a) 5(v(20) + v(30)) 


(b) + (>? u(t)dt 


10 J20 
(c) fo v(t)dt 


Question 2 /10 marks/ 


(a) Sketch the graph of 2? +1 between x = 1 and x = 2. Choose an appropriate 


scale. 


(b) Evaluate the smallest (lower) and largest (upper) Riemann sums for this 


function using a partition into two subintervals with xr = 1, 7; = 3 and 


X%2 = 2. Include a sketch representing these Riemann sums in the picture of 
the sketched graph from (a). 
2 
(c) Calculate if x + 1dzx. How does the value of this integral compare with the 


1 
Riemann sums from (b)? 
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Question 3 /12 marks/ 


Evaluate the following integrals 


8 dr 


1 Vx4 


(a) 


ev 
id) li enn - 


Question 4 /10 marks/ 


2 
(a) Evaluate Gala) de: 
1 


(b) Evaluate / (2 + 1)dx 


using a decomposition into partial fractions. 
Gatto i 7 yen 


Question 5 /8 marks] 


(a) Compute the area bounded by the graph of y = sin(x) and the x-axis between 
x=Oand x= f. 


(b) Compute the volume of the solid of revolution of the region in (a) rotating 
about the y-axis. 


Question 6 /10 marks] 


1 
(a) Use limits to evaluate the improper integral i; pe a. 
0 


(b) Compute the formula in © - notation for the MacLaurin series expansion of 
In(1+ 2). 


(c) Use part (b) to show that 


In(2)= 5 — i 
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Question 7 /10 marks] 


(a) Ona day at the races, the probability that an event is won by a mare is 53.6%, 
while the probability that the winner is a three-year-old is 61.2% . What is 
the probability that a three-year-old mare will win if there is a 67.4% chance 
that the winner is either a mare or a three-year-old? 


(b) A computer program will operate with either of two sub-routines, A and B, 
using A 40% of the time and B 60% of the time. If A is used, the program 
has an 85% chance of running in less than four minutes. If B is used, there 
is a 90% chance of this. What is the probability that the program runs in 


under four minutes in either case? 


Question 8 /9 marks] 


Let X be a continuous random variable with the probability density function 


ak Sane 
fui =| _ ier 


(a) Find the probability that X is greater than or equal to 1 i.e. P(X > 1). 


(b) Calculate the variance Var(X) . 
Question 9 /12 marks] 


d 
(a) Solve the differential equation x. + xy = x° with initial condition y(0) = 2. 
a 


(b) A radioactive isotope has a half-life of 4 hours. Use this information to 


d 
determine the decay coefficient k in the equation a = ky. If 5 kg of the 
isotope is present at the time t = 0, express the amount y as a function of 


t > 0. You need not give units of measurement in your answer. 


(c) What is the probabilistic interpretation of the decay coefficient k in part (b)? 


In your answer define any random variable associated with this interpretation. 


Question 10 is on page 5 
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Question 10 /10 marks] 
Use the Method of Undetermined Coefficients to find the general solution of 


the second order differential equation 


y” + 6y' + 5y = 2e**. 
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